INTRODUCTION
Crimean-Congo haemorrhagic fever (CCHF) is a fatal viral infection which appeared in different parts of Africa, Asia, eastern Europe and the middle east. CCHF is the most extensive tickborne virus (1) . Turkey is an endemic country for CCHF where laboratory confirmed CCHF cases has been reported since 2002. Between 2002 and 2007, 1820 subjects had been diagnosed as CCHF with a fatality rate of %5.0. The number of CCHF cases in Turkey has increased year by year since 2002. In 2007 in which this study was done, a total of 717 cases and 33 deaths due to CCHF has been observed (2) . This public health study was done in Erzurum which was located in eastern Turkey. In Erzurum during 2007, there were 57 CCHF and one death (3) . Approximately, 8 .0% of all cases in Turkey has been observed in Erzurum.
The most observed way for the transmission of the disease to human was tick bite. The virus has been isolated from at least 30 species of tick (4) . Several studies has shown that subjects who are living in rural endemic areas and dealing with rural activities like animal husbandry and/or agriculture were at more risk. But all of these studies were clinical based and just described the general epidemiological characteristics of the CCHF patients (5, 6, 7) . There were two main aims of our study: 1. To find the frequency of tick bites within last 3 months prior to study (June, July, August 2007) and last 5 years (2002 (first occurence of the disease in Turkey) -2007) in the study area. 2. To find calculated risks of bitten by a tick and its behavioural determinants.
MATERIAL AND METHODS

Study site
This epidemiological field survey was conducted in rural region of Erzurum Province, Eastern Turkey. There were approximately 950000 people living in Erzurum and 376000 of them (%40.3) were living in rural (8) . The counties with less than 4000 population were accepted as rural region. Erzurum has 19 official districts and 973 counties.
Sampling
It was aimed to represent rural region of Erzurum. The districts (n=19) were divided into four as north/west/east and south. The population of the districts and counties were obtained from Local Directorate of Population. Five districts were determined with toll drawn to obtain randomization (Two from north, one from rest). The total size of the sample was calculated by using the formula of Kish and Leslie (s=Z*Z(P(1-P))/(D*D)) by using the software of Epi Info version 3.4.3 (9) . The total number of subjects was determined as 406 (with 10% additional subjects). The distribution of this total sample size within districts were calculated according to the populations of the districts. Within districts, cluster sampling method (30 cluster sampling recommended by WHO for field studies) was used to reach subjects. Each cluster is accepted as a single county affiliated to its official district (13 subjects from 15 clusters + 14 subjects from 14 clusters + 15 from 1 cluster= 406 from 30 clusters). The sample was not stratified according to age and gender.
Subjects and data collection
The subjects, who were under the age of 15 years and who were living in their current residence for less than 5 years prior to enrollment to study were excluded. The data was collected via face to face interview by trained general practitioners (phycians) during their routine examinations in the counties. In Turkey, the health care needs of people living in counties were provided by general practitioners once in a week (mobile health care). In order to randomize subject selection, the subjects who admitted to general practitioners were invited by them to participate beginning with the first patient until they reached the targeted number of subjects regardless of gender and age. The data collection was done during September 2007.
Questionnairre
The data was collected by general practitioners. These general practitioners were informed about the aim of the study and trained on the implementation and the content of the questionnairre by researchers. The implementation of the questionnairre was done via face to face interview. The pilot study was done in another district of Erzurum which was not selected for the sample. It took approximately 20 minutes to fill the questionnairre. Some corrections were done according to problems occured during pilot study and the final version of the questionnairre was obtained.
The questionnairre involved 40 questions including sociodemographical characteristics (gender, age, marital status, education, monthly income, residence in the province), the characteristics related to rural life (connected water network, source of daily water, connected wasteway, stream or marsh near the house, having a miden, dealing with animal husbandry, having a cattleguard or shed), knowledge (ever hear CCHF, if tick bite cause disease or not, which diseases tick bite can cause, receiving education about CCHF and tick bites from local health agency or not) and behaviours (can be seen in Table II ) towards CCHF and tick bites. It was asked to subjects if they had been bitten by ticks within 3 months (June, July and August 2007) and within 5 years prior to enrollment. Additionally, there were questions regarding risks to effect the possibility of being bitten by ticks and some general preventive measure to avoid from possible tick bites and CCHF.
Data management and analysis
The filled questionnairres were returned to researchers. All of the questionnairres were checked and incomplete ones were excluded. The data was entered to SPSS 13.0 (SPSS, Inc, Chicago, IL, USA). The univariate risks (O.R.) were calculated at 2×2 cross tables, and p values of these 2*2 tables were calculated with Pearson Chi-Square Analysis and Fisher Exact Test (where needed). P value under 0.05 was accepted to indicate statistical significance for all tests.
Binary logistic regression was used to determine the risks of being a victim of tick bites. Variables that were associated with the outcomes in the univariate analysis at a p value of less than 0.20 were examined in the multivariate logistic regression models. A backward reduction modeling strategy was used. Backward elimination started with all of the variables in the model. Then, at each step, variables were evaluated for entry and removal. The score statistic was always used for determining whether variables should be removed from the model. Wald statistic was used to select variables for removal (by default 0.10).The size of the effect of each of the risk factors was measured by using the odds ratios(ORs) and 95 % confidence intervals(CIs).
Ethical Issues
All of the subjects were informed about the nature and aim of the study. Subjects who accepted to participate provided written informed consents. An authorization was provided by Official Regional Health Directorate of Erzurum Province.
RESULTS
Sociodemographic characteristics
A total of 395 subjects were included to the study (participation rate= (395/406, 97.2%). Remaining 11 subjects were excluded because of incomplete questionnairres. Mean age of subjects was 38.1 ± 13.7 years (min-max=15-82, median=36) and 64.1% (n=253) were male. Sociodemographical characteristics of the study population has been presented at Table 1 .
Characteristics of the subjects related to rural life
Most of the subjects (92.6%, n=361) had a connected water network. The rest of them provided their daily water from water wells. There was a stream or marsh near the 28.4% (n=112) of houses where the subjects still resides. The 17.5% (n=69) of them had no connected waste way. 53.7% (n=209) had a midden near their houses. The 54.7% (n=216) were dealing with animal husbandry and 70.8% (n=153) of them were growing fowl. Half of the subjects (50.1%, n=198) were directly giving care to livestock. The 55.7% (n=220) had a cattleguard or shed and 55.4% (n=122) of them were near or inside the house of the subjects. Because of avian influenza outbreak in Turkey, there was slaughtering of fowl in the 38.7% (n=153) of the subjects' residence since 2006. The 11.6% (n=46) of the participants were hunting wild animals and 82.6% (n=36) were touching hunted animals with naked hand. Frequency of tick bite was 2.0% (n=8) within last 3 months (June, July, August 2007) prior to study. Mean while, it was 6.8% (n=27) for last 5 years. 
Knowledge and behaviours towards CCHF and tick bites
More than half of the participants (%54.6, n=216) did not know that tick bite can cause CCHF. The 23.4% (n=92) of the subjects declared that tick bite can cause diseases like malaria, icterus, diphteria, typhoid fever, intoxications and tuberculosis. 63.8% (n=249) of the subjects declared that they had never heard CCHF and 14.9% (n=59) stated that tick bite could not commmunicate any disease. The 17.5% (n=69) of the participants stated that they received education about CCHF from local health agency. Only 22.3% (n=88) had a perception of a relative increase in the amount of ticks around them within last 5 years. Additionally, 20.0% (n=79) had perceived an increase in the number of victims around them who were exposed to tick bites.
Behavioural patterns of subjects towards CCHF and tick bites were presented at Table 2 . The most common measures were wearing white or cast cloured clothes covering arms and legs (64.8%, n=256) and putting trotters of trousers into socks and shoes (58.7%, n=232), respectively.
Determinants of tick bites
Univariate risk estimates of tick bites within last 5 years has been shown at 
DISCUSSION
Although, there are other ways of transmission of CCHF to human (contact with a patient with CCHF, contact with blood or tissues from viraemic livestock, nosocomial pathway, respiratory pathway in labaratory workers, drinking raw milk from infected animals), the most observed one is tick bite (1, 10, 11, 12) . In this endemic area, we found frequency of tick bites within last 3 months and 5 years prior to study as 2.0% and 6.8%, respectively. First occurence of CCHF in Turkey was at 2002. As CCHF is a fatal disease, it takes great attention both at science and media environments and people are in alert for possible tick bites. There is no tick bite surveillance in Turkey, therefore this study described the amount of tick bites firstly. We expected more higher rate indeed but increased attention towards disease might cause such a subjective perception.
Many ixodid ticks (Hyalomma marginatum, Rihipicephalus rossicus, D. Marginatus etc.) have numerous features that make them principal vectors. In Turkey, Tonbak S. et. al. found that Hyalomma marginatum marginatum is the main vector for CCHF and Rhipicephalus bursa may play a role in CCHF transmission (11) . In the study site, living in rural area, farming and being bitten by tick were found as risk factors for CCHF by Ozkurt el. al (13) . With all these findings, avoiding from tick bites is seen to be the main public health approach to minimise the biologic and physchologic effects of CCHF on human. In this field study, we found that different characteristics and behavioural patterns of subjects can effect the possibility of bitten by a tick.
Rural activities like farming or animal husbandry are well known risk factors for tick bites but we need a detailed approach here. Although CCHF has been discussed extensively in media, More than half of the participants (%54.6) did not know that tick bite can cause CCHF. Additionally, 63.8% of the subjects declared that they had never heard CCHF. These indicated a wide knowledge gap in the study area which is one of the least developed region of Turkey. But interestingly, we did not find a significant relation between these issues and being bitten by a tick. Approximately half of the subjects were using general measures towards tick bites (14, 15) during rural activities like wearing white or cast coloured clothes covering arms and legs, putting trotters of trousers into socks and shoes, wearing gloves, call veterinary service when observed tick on animals. These behavioural patterns might play a controversial effect against knowledge gap.
In line with general risk factors, directly giving care to livestock (6.1[2.0-18.2]) increased the risk of bitten by a tick. Diminished distance between livestock and human was determined to be a significant risk factor. Additionally, if a person has a cattleguard or shed just next to house or inside the house, the risk of tick bite has increased approximately threefold (2.9[1.2-7.0]) in multivariate logistic regression. This unique finding is so interesting, in the study area because of heavy winter people dealing with animal husbandry constructs thier cattleguards or sheds just next to and inside their houses to easily heat both of them. This rural practice was decreasing the distance between livestock and human and thereby with ticks. This key issue should be used in public education towards CCHF and people dealing with animal husbandry should be encouraged to construct their cattleguards away from their houses.
Go for hunting was also a significant risk factor (2.9[1.1-7.2]). Especially, if the subject had a behaviour like touching hunted animal with naked hands, the risk was found to increase (3.5 [1.3-8.9] ). Like hunting, hiking and camping are also risk factors (1). But we found that, if a subject has a behavour as stepping on grass with naked foot (2.8[1.1-7.1]), the risk significantly increases in logistic regression. This behaviour may play the key role in these rural activities. In the contrary to the findings of Athar MN (the effectiveness of these barrier methods were determined at hospital staff who gave care to CCHF cases) (16) , general public health measures like wearing gloves and face-shields were not determined as preventive both with univariate and multivariate analysis in this field study.
If subjects had a risky behaviour for CCHF in case of tick bite like crushing and killing ticks on the body when being aware (4), then these subjects were found to be exposed six times higher than subjects who did not have such a behaviour (6.1[2.7-14.1]). This public health study determined that if a subject had a rational behaviour as calling local veterinary service when being aware of ticks on the body of the livestock, then the risk of tick bite decreased. If not, the risk significantly increased (2.7 [1.1 -6.9]). This result indicates the importance of the collabration of local veterinary services and public health decision makers to decrease the burden of tick-born diseases on public. This key point should be strongly used during health education of people dealing with animal husbandry.
The role of migratory and ground-feeding birds is a dilemna for the transmission of CCHF. Zeller HG et. al. reported that there was viremia in groundfeeding birds and the outbreak of CCHF in Turkey during 2002 was considered due to migratory birds from Balkanian region (7, 17) . In Turkey, there was an Avian Influenza outbreak in Eastern Turkey where this study area is placed in (18) . Because of this threat, huge numbers of fowl had been slaughtered. During last two years the association between this slaughtering and the occurence of CCHF has being discussed. We asked subjects if there was such a slaughtering activity in their residence (yes:38.7%). With both univariate and multivariate analysis, we found that such a slaughtering activity did not increase the risk of bitten by ticks. But we determined with regression analysis that if a subject had a subjective perception that the number of ticks around has been increased, then this subject was under high risk of tick bite (2.6[1.1-6.4]). It should be remembered that this is only a perception but these subjective perceptions may give clue for local veterinary and human health professionals.
There were some limitations in our study. We asked the history of tick bites for last 5 years. This might cause a probable recall bias but tick bite has being considered as very unfavourable occasion because of the fatality of CCHF. CCHF is a contemporary topic in the country and takes great attention. Additionally the first occurence of the disease in Turkey was at 2002. Another limitation of the study may arise from subject selection due to lack of age and gender stratification in the sample. And finally, it should always be considered that this field study was not a cohort study. The risks that we determined were odds ratios, not relative risks.
This field study tried to provide a new approach to avoid people from tick bite which is the main reason of CCHF. We concluded that people should not construct their cattleguards just next to or inside of their houses and not stepping on grass with naked foot during rural activities. Finally, the relations and associations between local professional veterinary services and rural residents is crucial. The people dealing with animal husbandry should be encouraged to get into contact with local veterinary services when being aware of ticks on their livestock. These key points should be accompanied into health education programs of local health agencies.
